###### Strengths and limitations of this study

-   This study measured impacts of out-of-pocket (OOP) payments for antenatal and delivery care on levels of impoverishment and catastrophic expenditure in Myanmar, one of the few studies on this issue in a low-income country. Other determinants of impoverishment and catastrophic expenditure were also analysed using logistic regression and found to be important.

-   Multistage sampling design and the use of adjusted SEs in the analysis minimised the sampling bias and provided reliable and policy relevant estimates.

-   The data on social determinants of OOP payments for antenatal and delivery care were also collected and the evidence from their analysis has been incorporated in this study.
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-   The data on expenditures of antenatal and delivery care are based on women's self-reported experiences during service utilisation, and may thus contain some recall bias.

-   Household annual incomes as well as OOP payments for healthcare services are self-reported and may suffer from over-reporting or under-reporting.

Introduction {#s1}
============

Worldwide, nearly 830 women die during pregnancy and childbirth every day, with most of them living in poor households having limited proper maternal healthcare.[@R1] Increasing utilisation of maternal health services is one of the targets of Sustainable Development Goal 3.[@R2] Poverty or financial problems are the major barrier to accessibility and utilisation of antenatal care (ANC) and delivery by skilled birth attendants.[@R3] Even though the economic indicators of most countries in 2015 were better than in earlier years, there are still some countries which face financial barriers leading to worse health outcomes.[@R2]

Low socioeconomic level or high healthcare expenditures can lead to financial burdens, either impoverishment or catastrophic expenditure, which use different analyses and thresholds of burden.[@R4] Financial burdens from utilisation of maternal healthcare have been previously reported in some African and Asian countries such as Ghana, Nepal, Bangladesh and India.[@R6] In Myanmar, out-of-pocket (OOP) payments for health services were high in public and private health facilities and accounted for more than 80% of total health expenditures of the country in 2012.[@R10] Only one study of OOP payments for maternal healthcare in Myanmar with percentage of catastrophic health expenditures in Myanmar was found[@R11]; therefore, the evidence on impoverishment and catastrophic payments of ANC and delivery care and their determinants in Myanmar to date is limited.

Different countries have introduced different strategies to reduce financial burdens related to accessing necessary healthcare during pregnancy, childbirth and the postpartum period.[@R12] Providing free maternal health services has been implemented in some low-income countries, but various studies have found low utilisation of these services as well as high maternal mortality and morbidity.[@R7] A study in Thailand found improvement of maternal health outcomes 5 years after the implementation of a universal coverage scheme with health finance reform.[@R15] Although some countries have begun to offer free health services or health insurance, the achievements in terms of reducing financial burdens remain limited.[@R12]

Similarly, Myanmar has begun a programme providing free essential drugs and healthcare for maternal health services in both public facility-based and primary healthcare settings in recent years, but OOP payments while accessing these services have been reported.[@R10] In addition, reports on the actual financial burden in terms of impoverishment and catastrophic expenditure due to OOP payments are limited.[@R11] Understanding the determinants of financial burden in using maternal health services is useful to identify the nature of the OOP payment situation and whether any determinants are modifiable or require policy improvement.[@R14] This study aimed to assess the levels of impoverishment and catastrophic expenditure due to OOP payments for ANC and delivery care in Yangon Region, Myanmar, and explore the determinants of impoverishment and catastrophic expenditure.

Methods {#s2}
=======

Study design, participants and sampling method {#s2a}
----------------------------------------------

The study was based on a community-based cross-sectional survey conducted in Yangon Region of Myanmar during October and November 2016. According to the 2014 census report, Yangon Region had the largest population among the regions of Myanmar.[@R20] The study recruited women of reproductive age (15--49 years) with a history of birth within the previous 12 months who were residents of the study area. Those who had mental retardation or serious illness were excluded. The required sample size for the first objective was calculated using the one-proportion formula based on a rate of 9% of pregnant women with catastrophic expenditure due to OOP payments in utilisation of delivery care from a previous study.[@R11] With a precision of 4%, type I error of 1%, non-response rate of 10% and design effect of 2, at least 750 women were required.

A three-stage cluster sampling was used to select eligible persons. For stage 1, purposive selection of two districts among the four districts of Yangon Region which covered both urban and rural populations was done. There were a total of 235 wards and 610 villages in these two districts. 'Wards' and 'villages' refer to urban and rural populations, respectively.[@R22] For stage 2, sixteen wards and 16 villages were randomly selected from all of the wards and villages. Households were selected regarding the number of households and the ratio of urban to rural population size in the districts considering proportional probability sampling. For stage 3, we randomly selected women who had delivered within the past 12 months in each household from selected wards and villages. For households with more than one eligible woman, one woman was selected randomly.

Involvement of patients and the general public in the study {#s2b}
-----------------------------------------------------------

Women and household members and the public were not involved in the development of the research questions, in design of the fieldwork or in the recruitment of research assistants. The results reported in the paper were not disseminated to study participants.

Outcome and independent variables {#s2c}
---------------------------------

The main outcome measures were the poverty headcount ratio, normalised poverty gap and catastrophic expenditure incidence due to OOP payments in the utilisation of ANC and delivery care. OOP payments included the expenses of all related healthcare services received during ANC and delivery care, namely hospital costs/investigation fees, drugs, consultation fees, food/living/transportation payments and other costs. The OOP payments were calculated for ANC and delivery care and then summed as total OOP payments for care. OOP payments for ANC were counted as the sum of all ANC visits. Impoverishment was defined as a situation where a household fell below the international poverty line (US\$1.9 in Purchasing Power Parity-PPP) after paying for maternal healthcare services.[@R23] Catastrophic expenditure was defined as OOP payment for maternal healthcare services exceeding a threshold of 10% of a household's annual income.[@R25]

Independent variables included background characteristics of the women and their husbands and household information, accessibility of health services, characteristics of ANC and delivery care and details of services provided. Household annual income was classified into ≤US\$1275 or \>US\$1275 according to gross domestic product per capita of Myanmar from the World Bank 2016 data. The household annual incomes were recorded in Myanmar kyats and converted to US\$ using the exchange rate of US\$1 equal to 1362.63 kyats. The information pertaining to accessibility to health services included availability of a health centre, distance as measured in walking minutes (number of walking minutes from the woman's house to a formal health centre) and types of transportation (women who used any transport to visit a health centre). Characteristics of ANC and delivery care included complications during pregnancy and childbirth and number of ANC visits. Details of services provided included health personnel, place of care, affordability and OOP payments.

Data collection {#s2d}
---------------

Before the data collection began, 12 research assistants were trained in a 2-day training workshop on how to conduct the interviews and check the information for data completeness. The lists of women were obtained from the township health departments and local authorities. The eligible women were visited at their home by the research team at the woman's convenience. After the study was explained and a consent form signed, the women were interviewed by the principal investigator and researchers using a pretested structured questionnaire in a private area. Each completed interview was checked promptly for any errors and edited if required. All questionnaires were reviewed at the end of each day for accuracy of the data obtained.

Statistical analysis {#s2e}
--------------------

After the data collection was completed, EpiData V.3.1 was used to record the data in a double entry system, and R V.3.4.2 was used for data analysis.[@R26]

We considered the maternal healthcare services from ANC to delivery care and the prepayment period was counted at one point before using the ANC, thus the prepayment headcount ratio and normalised poverty gap for ANC and delivery care were the same. Prepayment and postpayment headcount ratios were measured by the proportion of households having household annual income below the poverty line before and after the women used the ANC and delivery care, respectively. The average of the relative income shortfall of the poor from the poverty line is the normalised poverty gap. A Pen's parade graph between household incomes as a multiple of the poverty line (y axis) with the cumulative proportion of the population ranked by household income (x axis) was plotted to show the number of non-poor households which became poor after OOP for pregnancy expenses as indicated by the vertical lines below the poverty line. Catastrophic expenditure was measured by the incidence and intensity. Incidence was calculated by the proportion of households who faced catastrophic expenditure due to OOP payments for ANC or delivery care. Intensity was calculated by the proportion of OOP payments for ANC and delivery care exceeding the 10% threshold of the household's annual income.[@R25]

Data on dependent variables (impoverishment and catastrophic expenditures) and on independent variables (the determinants) were collected and analysed using multiple logistic regression, with sampling weights being applied to adjust for the cluster sampling design. The first-stage adjustment weight was calculated by dividing the total number of wards and villages in each district by the selected number of wards and villages. The second-stage weight was calculated by dividing the total number of women by the selected number of women in each ward and village. The final-stage weight was calculated by multiplying the first-stage and second-stage weights.[@R29] The adjusted ORs and 95% CIs were used for presenting the final estimates. A p value \<0.05 was considered to be statistically significant.

Results {#s3}
=======

A total of 759 women were included in the study. More than two-thirds of the women lived in an urban area. Half of the women were aged 25-34 years and 71% were housewives. More than two-thirds of their husbands had above primary school-level education and 60% of them worked as daily wage earners. Most of the households had less than five household members and 89% of them had an annual household income above US\$1275, and 60.3% of the households had debt. More than 80% of the women said that a health centre was available for them to get ANC services within 30 min walking distance. Only 21.2% of the women had less than four ANC visits and 15% and 23% of them faced complications during pregnancy and childbirth, respectively ([table 1](#T1){ref-type="table"}).

###### 

Background characteristics of women and their husbands, household information, accessibility of health services and characteristics of ANC and delivery care (n=759)

  Characteristic                                 n (%)
  ---------------------------------------------- ------------
  **Women's characteristics**                    
  Place of residence                             
   Urban                                         542 (72.4)
   Rural                                         217 (28.6)
  Age (years)                                    
   15--24                                        215 (28.3)
   25--34                                        376 (49.5)
   35--49                                        168 (22.1)
  Occupation                                     
   Housework                                     539 (71)
   Any job                                       220 (29)
  **Husbands' characteristics**                  
  Education                                      
   Primary school and lower                      242 (31.9)
   More than primary school                      517 (68.1)
  Occupation                                     
   Daily wage earner                             455 (59.9)
   Other                                         304 (40.1)
  **Household characteristics**                  
  Number of household members                    
   \>5                                           276 (38.4)
   3--5                                          483 (63.6)
  Household annual income                        
   ≤US\$1275                                     83 (10.9)
   \>US\$1275                                    676 (89.1)
  Household debt                                 
   No                                            301 (39.7)
   Yes                                           458 (60.3)
  **Accessibility of health services**           
  Availability of health centre                  
   No                                            123 (16.2)
   Yes                                           636 (83.8)
  Walking distance (min)                         
   \>30                                          76 (10)
   ≤30                                           683 (90)
  Type of transportation                         
   Car                                           79 (10.4)
   Motorcycle                                    172 (22.7)
   Walking                                       406 (53.3)
   Other                                         102 (13.4)
  **Characteristics of ANC and delivery care**   
  Number of ANC visits                           
   1--3                                          161 (21.2)
   4--6                                          262 (34.5)
   \>6                                           336 (44.3)
  Complication during pregnancy                  
   No                                            645 (85.0)
   Yes                                           114 (15.0)
  Complication during birth                      
   No                                            584 (76.9)
   Yes                                           175 (23.1)

ANC, antenatal care.

[Table 2](#T2){ref-type="table"} shows the details of the services used and payments of the women for ANC and delivery care. More than half (56.4%) met community health personnel for ANC followed by specialists (22.5%) and doctors/nurses (21.1%). Similar numbers had delivery by community health personnel (35.4%) or doctors/nurses (35.2%), with the rest by specialists (29.4%). Most of the women used public facilities for ANC (78%) and delivery care (65%). Almost all of the women said they could afford the cost of each ANC visit and half could afford the cost of delivery care. OOP payments were made by 75% of the women for ANC and by 99.6% for delivery care. Hospital costs/investigation fees were highest for ANC and delivery care. Cost per each ANC visit was lower, but the total cost for all ANC visits was higher than the total cost of delivery care.

###### 

Details of services used and payments of the women for ANC and delivery care (n=759)

                                       Antenatal care   Delivery care
  ------------------------------------ ---------------- ---------------
  Health personnel                                      
   Community health personnel          428 (56.4)       269 (35.4)
   Specialists                         171 (22.5)       223 (29.4)
   Doctors/nurses                      160 (21.1)       267 (35.2)
  Place of care                                         
   Public facilities                   592 (78)         493 (65)
   Private facilities                  167 (22)         266 (35)
  Affordability (per visit/delivery)                    
   No                                  26 (3.4)         338 (44.5)
   Yes                                 733 (96.6)       421 (55.5)
  Out-of-pocket payments                                
   No                                  186 (24.5)       3 (0.4)
   Yes                                 573 (75.5)       756 (99.6)

                                                              **(n=573)**         **(n=756)**
  ----------------------------------------------------------- ------------------- ------------------
  Total costs of care                                         31.7 (0--12072.2)   84.4 (0--2305.1)
  Total out-of-pocket payments of care                        31.7 (0--10633.8)   73.4 (0--1541.1)
  Categories of out-of-pocket payments (per visit/delivery)                       
   Hospital cost/investigation fees                           0.73 (0--80.8)      7.34 (0--1247.6)
   Drugs                                                      0 (0--40.4)         0 (0--587.1)
   Consultation fees                                          0 (0--23.9)         0 (0--440.3)
   Food/travel/living cost                                    0.57 (0--73.4)      2.94 (0--1027.4)
   Other expenses                                             0 (0--29.4)         0 (0--220.2)
   Sum of costs                                               4.8 (0--759.6)      73.4 (0--1541.1)

ANC, antenatal care.

[Table 3](#T3){ref-type="table"} shows the changes in impoverishment due to OOP payments for ANC and delivery care. The poverty headcount ratio at prepayment was 2.4%. The poverty headcount ratio considering the postpayment and prepayment for women using both ANC and delivery care showed that poverty increased to 6.1% after service utilisation with the decomposition of 4.3% for ANC and 1.3% for delivery care. The increase in the normalised poverty gap showed a similar trend, with 1.25% for ANC and 0.49% for delivery care services. The individual prepayment and postpayment incomes associated with OOP of both ANC and delivery care are shown in the Pen's parade ([figure 1](#F1){ref-type="fig"}). Overall, the OOP payments for ANC and delivery care lead to poverty regardless of household income levels. [Table 4](#T4){ref-type="table"} presents the evidence on catastrophic expenditures due to OOP payments for ANC and delivery care. The incidences for households incurring catastrophic expenditure due to OOP payments for ANC, delivery care and overall for ANC and delivery care combined were 12%, 9.1% and 20.9%, respectively. Intensities of catastrophic expenditures were greater among women using ANC services than for those using delivery care.

![Pen's parade of prepayment and postpayment incomes of overall antenatal and delivery care. ![](bmjopen-2018-022380ileq01.jpg) prepayment income; ![](bmjopen-2018-022380ileq02.jpg) postpayment income; ![](bmjopen-2018-022380ileq03.jpg) income-based poverty line.](bmjopen-2018-022380f01){#F1}

###### 

Impoverishment due to OOP payments for ANC and delivery care (n=757)

                            Before using ANC or delivery care   Impoverishment due to OOP payments (%)                               
  ------------------------- ----------------------------------- ---------------------------------------- ------ ------ ------ ------ ------
  Poverty headcount ratio   2.4                                 6.7                                      4.3    3.7    1.3    8.5    6.1
  Normalised poverty gap    0.01                                1.26                                     1.25   0.50   0.49   1.40   1.39

ANC, antenatal care; OOP, out-of-pocket.

###### 

Catastrophic expenditures due to OOP payments for ANC and delivery care (n=757)

  Catastrophic expenditures due to OOP payments   Antenatal care   Delivery care   Overall antenatal and delivery care
  ----------------------------------------------- ---------------- --------------- -------------------------------------
  Incidence (%)                                   12.0             9.1             20.9
  Intensity (%)                                   6.1              1.7             9.2

ANC, antenatal care; OOP, out-of-pocket.

The determinants of impoverishment and catastrophic expenditure due to OOP payments for ANC and delivery care are shown in [table 5](#T5){ref-type="table"}. Housewives, women who had lower numbers of household members, and those who used more ANC services and those who were delivered by specialists or had ANC at private health facilities were more likely than their counterparts to face impoverishment and/or catastrophic expenditures due to OOP payments. Women who used delivery care at private facilities had elevated ORs for impoverishment, but notably not for incurring catastrophic expenditures.

###### 

Determinants of impoverishment and catastrophic expenditure due to OOP payments for overall ANC and delivery care (n=757)

  Characteristic                       Impoverishment               Catastrophic expenditure
  ------------------------------------ ---------------------------- ----------------------------
  Woman's occupation                                                
    Other (ref)                        1                            1
    Housewife                          4.81 (1.91 to 12.12)\*\*\*   2.18 (1.16 to 4.10)\*
  Number of household members                                       
   \>5 (ref)                           1                            1
    3--5                               7.13 (2.77 to 18.33)\*\*\*   7.82 (4.41 to 13.89)\*\*\*
  Number of ANC visits                                              
   1--3 (ref)                          1                            1
   4--6                                1.26 (0.35 to 4.52)          2.06 (0.99 to 4.31)
   \>6                                 5.73 (1.90 to 17.26)\*\*     5.63 (2.96 to 10.70)\*\*\*
  Health personnel for delivery care                                
    Community health personnel (ref)   1                            1
    Specialists                        2.97 (1.14 to 7.76)\*        4.83 (2.24 to 10.44)\*\*\*
    Doctors/nurses                     2.22 (0.78 to 6.33)          3.45 (1.64 to 7.27)\*\*
  Place of antenatal care                                           
    Public facilities (ref)            1                            1
    Private facilities                 2.46 (1.14 to 5.32)\*        2.42 (1.40 to 4.17)\*\*
  Place of delivery care                                            
    Public facilities (ref)            1                            
    Private facilities                 3.29 (1.41 to 7.70)\*\*      

\*P\<0.05; \*\*P\<0.01; \*\*\*P\<0.001.

ANC, antenatal care; OOP, out-of-pocket.

Discussion {#s4}
==========

Approximately one-fifteenth and one-fifth of women using both ANC and delivery care in the study area faced impoverishment or catastrophic expenditure due to OOP payments. Women with a higher number of household members or increased use of ANC visits or who accessed specialists or private services were more likely to face impoverishment or catastrophic expenditure.

Even though free maternal healthcare services are nationally available, at least three-fourths of the women incurred OOP payments, which was the same as a previous study in Myanmar conducted in 2015.[@R11] This finding was also similar to previous studies from India in 2004[@R18] and Nigeria in 2010,[@R13] although the maternal health services considered and the methods of OOP measurement were different. Similarly, a study of three African countries where free delivery care was available found that 90% of the women still paid some amount of OOP for their direct medical expenses.[@R30] A possible explanation might be due to the existence of high informal payments or some expenses not being covered by health insurance.[@R10] The need to turn to OOP payments has been shown to influence the utilisation of maternal health services and maternal mortality.[@R31] Importantly, another study reported that high OOP payments for maternal healthcare also lead households to impoverishment and catastrophic expenditure.[@R4]

The impoverishment rates in published studies vary depending on the methods used to measure healthcare expenditures and the poverty line thresholds used for calculating impoverishment. Our study used the international poverty line in 2011 of US\$1.9 per day, but a study from Nepal used the international poverty line in 2005 of US\$1 per day and reported the poverty headcount ratio of 17% after the use of institutional delivery[@R8] which was higher than that of our study. In contrast, a study in India used the local poverty line and found higher impoverishment due to maternal healthcare expenditure than the findings of our study.[@R32] Although Yangon Region is the most developed region in Myanmar, a lot of non-poor households face impoverishment and deep poverty which could be explained by high maternal healthcare payments without a compensation scheme.[@R10] Two studies from India using data from 2004 and 2015 found that the poverty headcount ratio for maternal healthcare expenditures declined after introducing free services for delivery care in 2015.[@R32]

Likewise, variations in the incidence of catastrophic expenditure due to maternal healthcare expenditures depend on the different maternal services measured, whether household income or capacity to pay is considered, and the catastrophic expenditure threshold used. One-fifth of women faced catastrophic expenditure due to OOP payments for ANC and delivery care in our study, which was higher than an earlier study from Myanmar in 2015. This may be because the previous study measured catastrophic expenditure based only on OOP payments for delivery care, not ANC, and also only direct and indirect medical costs, not other costs or productivity loss.[@R11] Higher incidences of catastrophic expenditure due to OOP payments were reported in India and Ethiopia because poorer women were included and all ANC, delivery and postnatal care services were considered.[@R32] Prior studies from Africa and Bangladesh concluded that more than one-third of women faced catastrophic expenditure due to OOP payments for emergency obstetric care because they were poor and were required to pay for drugs.[@R35]

Woman's occupation was associated with impoverishment and catastrophic expenditure due to OOP payments but a previous study could not identify a direct association between occupation and impoverishment and catastrophic expenditure. The significant association between woman's occupation, impoverishment and catastrophic expenditure found in our study could be explained by woman's low levels of employment. Lower number of household members was also associated with the impoverishment and catastrophic expenditure in our study. This finding was different from a previous study from India,[@R19] which could be explained by the lower sharing of financial resources among household members of the study participants. The finding of higher rates of catastrophic expenditures in women with a higher number of ANC visits was also similar to a study in India which included women with low economic status.[@R38] Other previous studies have found that women who used a nearby health centre or facilities having specialists and private facilities for ANC and delivery care where health insurance was not available were more likely to have impoverishment and catastrophic expenditures.[@R14]

Only one previous study from Myanmar in rural areas of a township in Ayeyarwady Region measured catastrophic health expenditures resulting from maternal healthcare.[@R11] Our study included both rural and urban areas of Yangon Region, and provides important information on these factors for policymakers to help them consider financial burdens leading to impoverishment or catastrophic expenditures.

The study had some limitations. First, this was a cross-sectional study, thus the causal relationship between the determinants and level of impoverishment and catastrophic expenditures due to OOP payments for ANC and delivery care could not be firmly identified. Second, household annual income and payments for healthcare services were self-reported, therefore there may have been over-reporting or under-reporting. Third, the payment of total ANC used the payment of last ANC visit and then multiplied by the total number of all visits. Fourth, recall bias might have occurred due to data gathering through retrospective interviews. However, we included only women within 12 months of delivery to minimise the recall bias. Finally, the socioeconomic status of the people in the Yangon Region is better than in other regions; therefore, the findings of this study are not likely representative of the entire country.

Conclusions {#s5}
===========

High OOP payments for utilisation of ANC and delivery care in the Yangon Region of Myanmar resulted in one-fifteenth of the women becoming impoverished and one-fifth suffering a catastrophic expenditure. Women with few household members, or with a large number of ANC visits, or who had been attended by specialists or had used private services were more likely than other women to face impoverishment or catastrophic expenditures.
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